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ABSTRACT The increasing integration of artificial intelligence (AI) in art, particularly Al painting
technology, has captivated significant attention and sparked debate. However, little is understood about
the attitudes of Chinese students toward this technology and the factors influencing their perspectives.
This study employed a mixed-methods approach to comprehensively appraise Chinese students’ attitudes
toward Al painting technology and the reasons behind these viewpoints. Data was collected from five
universities and three high schools in China through questionnaire surveys and semi-structured interviews.
Quantitative analysis demonstrated clear trends in students’ attitudes toward Al painting technology, with
gender, educational level, and background in art and design identified as significant influencing factors.
Specifically, students with higher levels of education demonstrated more favorable attitudes toward Al
painting technology. This was evidenced by a strong positive correlation coefficient of 0.644 (p<0.01)
between educational attainment and positive perceptions of this technology; whereas, a negative correlation
with gender (coefficient of —0.263, p<0.01) indicated a difference in attitudes between male and female
students, with males displaying more positive views. Specifically, background in art and design did not
appear to significantly affect students’ attitudes, as presented by an insignificant correlation coefficient of
—0.048 (p>0.05). In addition, regression analysis, with an R? value of 0.419, suggests that these variables
can account for 41.9% of the variance in student attitudes toward Al painting, emphasizing the significant
effect of gender and education level on their perspectives. Qualitative findings further indicated that concerns
about copyright ethics, job displacement anxieties, personal values and aesthetic viewpoints, and broader
social and environmental implications all affected students’ attitudes toward Al painting technology. These
findings offer valuable insights into the attitudes toward Al-generated technologies.

INDEX TERMS ALI art, Al painting, student attitudes, education and Al, mixed methods research.

I. INTRODUCTION studies also point to cognitive biases against Al-generated

Public perception of and engagement with artificial intel-
ligence (AI) products have attracted growing attention
recently [1], [2]. Some researchers champion Al as a means
of enhancing creative processes, cultivating greater accessi-
bility, and diversifying creative participation [3]. However,
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content [4], [5], [6]. This phenomenon is reflected in text-
to-image generation, where Al Art, alternatively termed “Al
Painting” or ““Generative Art,” [7], [8] has blossomed, driven
by AI’s impressive image-generation capabilities. Therefore,
Al has gained traction as a popular tool for digital artists [9],
[10], [11]. However, researchers have documented cogni-
tive biases and negative reactions to Al painting [12], [13],
[14], [15]. Specifically, negative biases toward Al become
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particularly significant when Al is considered having abstract
capabilities, emotional depth, or creative agency [16], [17],
[18], [19].

The art world has recently witnessed a surge of opposi-
tion against Al painting. On ArtStation, for instance, artists
initiated a “No Al Art” movement, demanding a ban on
such content [20]. This discontent escalated further when
a group of visual artists filed a lawsuit against prominent
Al art companies, Stability Al Ltd, Midjourney Inc, and
DeviantArt Inc, alleging copyright infringement [21]. More-
over, a Reddit user’s attempt to placate artists by training
a model for Al paintings in the style of renowned concept
artist Paul Chadeisson backfired. Despite the user’s intention
to honor Chadeisson, the artist voiced his disapproval, albeit
subtly [22].

The use of Al in art has ignited considerable controversy,
particularly regarding potential copyright infringement [23].
This debate notwithstanding, many researchers remain opti-
mistic about Al painting technology. Some hypothesize that
generative Al offers a novel avenue for artistic expres-
sion [24], acting as a collaborative partner in the creative
process [25]. Therefore, a growing number of artists and
designers are incorporating these tools into their work [26].
The 2022 Colorado State Fair Art Competition brought this
issue to the forefront when ‘“Théatre D’opéra Spatial,” a
piece created by designer Jason M. Allen utilizing the Al tool
Midjourney, was awarded first prize [27]. This event further
blurred the lines, leading some to title individuals who lever-
age Al to produce stunning digital images “Al artist” [28],
[29]. As Al demonstrates increasingly sophisticated creative
capabilities [30], [31], it appears that we are entering a new
age where Al painting technology is poised to become an
indispensable tool for digital image creation. Understanding
the attitudes and influencing factors of the current younger
generation, particularly students, toward this technology is
thus crucial.

According to these premises, this study will employ a
mixed-methods approach to appraise the attitudes of Chi-
nese students toward Al painting technology and the factors
that affect them. The first phase will involve designing a
questionnaire, informed by the Technology Attitude Scale,
PAQ scale, and the specific characteristics of Al paint-
ing. This quantitative survey design is strongly supported
by previously verified questionnaires. Then, in-depth key
informant interviews and semi-structured interviews will be
conducted to offer richer insights into the authentic expe-
riences and perspectives of diverse students regarding Al
painting. This qualitative data will be instrumental in under-
standing the factors affecting the spectrum of student attitudes
toward Al painting. The final phase will focus on discus-
sions and the synthesis of key findings. This research is
innovative on several fronts. First, it offers a comprehensive
view of student attitudes toward Al painting technology,
a topic insufficiently explored in existing research, by inte-
grating quantitative and qualitative methodologies. Second,
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the research bridges disciplines such as Al, psychology, and
art, thereby offering a unique interdisciplinary perspective for
analyzing how novel technologies affect creative processes.
Finally, the findings of this study will not only deepen our
understanding of how Al painting technology is perceived,
but will also inform the development of educational programs
and Al tools that are better aligned with student needs and
preferences.

Il. RELATED WORK

A. DEVELOPMENT AND APPLICATION OF Al PAINTING

It is evident that Al technology has significantly affected the
art world, particularly in painting [26]. The recent develop-
ments of sophisticated text-to-image generative models have
made Al-powered art creation increasingly popular, allowing
for the generation of visual content and artwork from nat-
ural language prompts [24], [32], [33], [34]. However, this
exploration of AI’s potential in painting actually began much
earlier.

In the 1970s, artist Harold Cohen pioneered the “AARON
program, aiming to empower a robotic arm with painting
abilities [35]. The robotic arm, however, remained limited by
its rigid movements, incapable of the fluid strokes essential
for true artistic expression. The dawn of the 2010s brought
a critical moment for Al in the art world, spurred by Google
Brain’s development of a large-scale neural network. Trained
on an immense dataset of cat images extracted from YouTube
videos by Andrew Ng and Jeff Dean, this network demon-
strated the potential of automated learning for both image
recognition and creation, even if the generated cat faces
were somewhat blurry [36]. The introduction of Generative
Adversarial Networks (GANSs) in 2014 marked a significant
leap forward in Al-based image creation. This framework,
comprised of a generator and a discriminator, excelled at
learning the structure of images, enabling it to produce real-
istic and high-quality paintings without relying on labeled
datasets. Notwithstanding its success, the GAN model suf-
fered from challenges such as image distortions, complex
training processes, and a significant need for computational
power [37], [38], [39]. Fast forward to 2021, the OpenAl team
unveiled CLIP (Contrastive Language-Image Pre-Training),
a model capable of not only simultaneously processing text
and images but also understanding and generating both forms
of content [40]. This breakthrough paved the way for Disco
Diffusion [32], the first practical Al painting application
built upon the CLIP+Diffusion model. Disco Diffusion’s
strength lay in its ability to produce high-resolution images
with impressive quality while offering greater control over
the generation process, allowing for enhanced customization.
However, it still struggled with blurriness in many details,
falling short of the crispness expected in professional produc-
tion. Building upon research on “‘Latent Diffusion Models”
[41], Midjourney and Stable Diffusion effectively addressed
these limitations.
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In rapidly evolving and iteratively developed digital art,
Al paintings are approaching a critical juncture. This point
signifies a potentially transformative integration of tech-
nological capability and artistic creation. Existing research
offers perspectives on the evolving relationship between Al
and painting. Studies have analyzed the creative potential of
Al in artmaking [42], offered reflections on the technological
basis of Al painting [43], and explored the attitudes held
toward Al painting by both art and non-art majors [44].
In addition, comparative analyses of human and Al paintings
have been conducted [45]. The role of prompts in Al painting
has been a particular focus of research [46], [47], [48]. While
users may engage in a process of “‘trial and error” to achieve
their desired artistic outcomes—a process often rooted in
an incomplete understanding of prompt utilization [11]—
Al technology significantly expands the creative possibility.
Both trained artists and individuals without formal artistic
training can readily produce compelling works. Consider-
ing the evolving human-Al collaboration in artistic creation,
close study of Al painting’s future development and the
perspectives of student populations is paramount. Therefore,
further research concerning student attitudes toward this tech-
nology is essential.

B. STUDENTS’ ATTITUDES TOWARD TECHNOLOGY
Researchers have extensively explored the concepts of enthu-
siasm, enjoyment, and boredom [49], [50], as well as attitudes
toward technology [51], [52]. This holds particular signif-
icance in educational settings, as understanding students’
technological literacy and attitudes is crucial for effective
technology education [53]. Therefore, in the contemporary
era affected by artificial intelligence, it is essential to appraise
student perspectives and attitudes toward Al technology.
Research practices often indicate the many ways
researchers define and approach technology attitudes [54].
Some researchers, for instance, focus on student perspectives
on technology use in educational settings [55], [56]. Others
concentrate on personal beliefs about technology’s societal
influence and practical applications [57], [58]. Still others
prioritize the feelings and emotions associated with technol-
ogy use (for instance, comfort, anxiety, personal preferences)
[59], [60], [61]. Specifically, several researchers have intro-
duced frameworks and scales to evaluate student perspectives
on technology. De Vries [62], drawing on his own research
and similar international studies, established five dimensions
for understanding these attitudes. Similarly, Bame and Dug-
ger’s 1990 PATT-USA study and Jeffrey’s 1993 adaptation
(TAS-USA) offered instruments for middle school teachers
in the United States to measure student attitudes toward
technology [51]. However, existing questionnaires that solely
assess learner attitudes toward technology are insufficient for
the aims of this study. Therefore, this study draws upon the
technology attitude scales of Pell and Ardies, and Yavuz,
and the (PAQ) scale of Ho and Lin, to develop a new scale
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measuring student attitudes toward Al painting [49], [55],
[56], [63].

C. RESEARCH HYPOTHESES

Recent years have witnessed a surge in research comparing
the attitudes of male and female students toward technol-
ogy [64]. This line of study has consistently indicated a
pattern: in the technology, girls exhibit more negative percep-
tions of technology compared to their male counterparts [65],
[66]. This observation is further corroborated by Rees
and Noyes [67], whose study highlighted the particularly
favorable attitudes male students hold toward technology.
However, there is a growing body of evidence suggesting that
as females experience increased exposure to and interaction
with technology, the gender difference in technology use,
including attitudes toward its application, may be steadily
decreasing over time [54]. Therefore, we propose the follow-
ing hypothesis:

HI: Students’ attitudes toward Al painting technology are
significantly affected by gender.

Kotte [68] and Catsambis [69] suggest that the technology
attitude gap between males and females correlates with age.
This aligns with recent findings from Beggs and Murphy [70],
Pell and Jarvis [49] and Haworth et al. [71]. In addition to age,
researchers have also evaluated how technology attitudes dif-
fer across academic grades and levels. For instance, research
indicates a decline in technology interest between students’
first and second year of secondary education [56]. However,
in a study on e-assessment attitudes, Bahar and Asil found no
significant effect of educational level on attitudes toward e-
assessment use [72]. It is important to note that the student
sample in our study, primarily composed of high school,
undergraduate, and postgraduate students with significant
exposure to Al painting technology, differs from those in
lower grades. This highlights a gap in the existing research,
as few studies have specifically analyzed this demographic.
Therefore, to better understand the attitudes of students at
various educational levels toward Al painting, we propose the
following hypothesis:

H2: Students’ attitudes toward Al painting technology are
significantly affected by their educational level.

Pdivi M. Tikka’s research demonstrated attitudinal dif-
ferences among different student groups. Regarding envi-
ronmental attitudes, biology students exhibited the most
favorable attitudes and highest knowledge levels, while
students in technical and economic fields displayed more
negative attitudes [73]. Similarly, a separate study assessing
Tennessee State University (TSU) students’ views and atti-
tudes toward biotechnology observed significant differences
between social science and bioscience students. Another
study analyzing TSU student perceptions and attitudes toward
biotechnology yielded similar findings, indicating significant
differences between those studying social sciences versus
biosciences [74]. Considering these precedents, we hypothe-
size that students with art and design backgrounds may harbor

85797



IEEE Access

C. Wang: Art Innovation or Plagiarism? Chinese Students’ Attitudes

TABLE 1. Participants’ profile (N = 1298).

Demographic Frequency % Cumulative %

Gender Male 647 4985 49.85
Female 651 50.15 100.00

<18 313 2411 24.11

Age (Years) 18-30 732 56.39 80.51
>30 253 19.49 100.00

High school and below 514 39.60 39.60

Education level Under graduate 415 31.97 71.57
Post graduate 369 2843 100.00

Artistic Design Yes 710  54.70 54.70
Background No 588  45.30 100.00
Total 1298  100.0 100.0

unique attitudes toward Al painting technology compared to
their peers without such backgrounds. Therefore, we propose
the following hypothesis:

H3: Students’ attitudes toward Al painting technology are
significantly affected by their background in art and design.

IIl. RESEARCH METHODS

A. DATA COLLECTION AND PARTICIPANTS

This research utilized a mixed-methods design to study stu-
dents across five Chinese universities and three high schools.
The quantitative survey phase ran from January to March
2023, followed by the qualitative data collection phase from
April to May 2023.

This study evaluates the perceptions of Chinese students
toward Al painting, specifically analyzing their attitudes and
opinions. To ensure the relevance and depth of our findings,
participation was carefully limited to students with a foun-
dational understanding of Al painting, including practical
experience with related tools and concepts. This approach
allowed for the collection of a highly reliable sample, directly
contributing to the successful realization of the research
objectives. Collaboration with teachers was key in recruit-
ing suitable participants who met the predetermined criteria.
These teachers promoted and distributed the survey link
through various channels, such as classes and student com-
munities, effectively extending the invitation to participate
to eligible individuals. “Wenjuanxing,” a widely utilized
online survey platform in mainland China, constituted the
platform for questionnaire administration. To further incen-
tivize participation and expand the study’s reach, students
who completed the survey and shared the link with their
networks received a valuable resource guide titled “How to
Ask Questions to ChatGPT and Get High-Quality Answers.”
This multifaceted approach yielded a robust response rate,
finally obtaining 1,298 valid responses from a pool of 1,439
participants (Table 1).

B. MEASURES

The first section of the survey presents frequency statistics of
the participants. The second section, comprising nine items,
evaluates the overall attitude of the student groups toward Al
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painting. The section on attitudes toward Al painting adopts
a combined technology attitude and PAQ scale, adapted from
previous research. The original survey items were adjusted to
align with the specific characteristics of Al painting and meet
the study’s design requirements. A five-point Likert scale,
ranging from 1 “‘strongly agree” to 5 “‘strongly disagree,”
was utilized to evaluate each item. It is important to note
that the questionnaire was initially presented to participants in
Chinese and translated into English through back-translation
to maintain data consistency. Following the questionnaire
design, a pilot test was conducted. Fifty students were invited
to complete the survey to assess the internal consistency
of each item and offer feedback on the content’s accuracy
in reflecting their attitudes and perceptions of Al painting.
The results indicated that the research model achieved an
acceptable Cronbach’s alpha (> 0.8).

C. QUALITATIVE STUDY

During our fieldwork including numerous higher education
institutions and high schools across China, we witnessed a
spectrum of perspectives among young students regarding
the emerging Al painting technology. While a consider-
able number of students exhibited enthusiasm toward it,
we also encountered a sizable contingent harboring reserva-
tions. To acquire a more comprehensive understanding of the
elements affecting these viewpoints, the researchers formu-
lated a sequence of interviews.

Interviews, each lasting 40-60 minutes, were conducted
by researchers highly experienced in utilizing Al painting
systems. This qualitative study incorporated a multi-faceted
approach: 32 key informant interviews (KIIs), 14 in-depth
semi-structured interviews (IDIs), and 5 focus group dis-
cussions (FGDs) were held. The number of participants,
categorized by education level and interview type, is dis-
played in Table 2. Focus groups were composed of six
individuals on average (2 females and 4 males). Our research
carried out an in-depth study of the factors influencing Chi-
nese students’ attitudes toward Al painting. To analyze the
formation of these attitudes, we explored this multifaceted
issue from various angles. Therefore, we uncovered the pro-
cess of concept formation and decision-making among the
student groups, a process closely associated with their atti-
tudes toward Al painting. Employing an inductive approach,
we observed and documented the dialogues, interviews, and
practices of these student groups. Through this method,
we were able to extract perspectives on Al painting held
by the students. For the coding of interview and group dis-
cussion transcripts, we utilized NVivo version 8. Both the
design and implementation of this quantitative and qualitative
research project adhered to internationally recognized ethical
guidelines for research. This included, but was not limited to,
guaranteeing participant autonomy, upholding fairness, striv-
ing for the optimal benefit-risk ratio, and ensuring the privacy
and confidentiality of all participants. Written informed con-
sent was obtained from the legal guardian of each participant
prior to their inclusion in the study.
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TABLE 2. Participants’ education level and interview type (N = 76).

Type of participant Number of Number of Number of
KII IDI FGD

High school and 12 3 11

below
Undergraduate 13 6 13
Postgraduate 7 5 6
Total 32 14 30

IV. RESULTS

A. QUANTITATIVE STUDY AND PRELIMINARY

DATA ANALYSIS

Before proceeding with the analysis of variance, the study
analyzed the reliability and validity of the measurement items
(indicators) and scales (constructs) [75]. First, the loading of
each indicator was evaluated, with a loading of > 0.708 sig-
nifying acceptable item loading. Table 3 illustrates that all
item loadings surpass the recommended value, suggesting
adequate reliability for each item. Second, internal con-
sistency was evaluated utilizing two measures: Cronbach’s
Alpha (o) and composite reliability (CR). The minimum
acceptable values for o and CR are suggested to be 0.7 and
should not exceed 0.95. All constructs satisfy these criteria
(Table 3), indicating the presence of internal consistency in
all constructs. Finally, convergent validity was determined
by analyzing the “Average Variance Extracted (AVE).” The
minimum acceptable AVE value is 0.5. As evident from
Table 2, the AVE value of 0.654 surpasses the required mini-
mum value, signifying the existence of convergent validity in
all constructs.

Then, we assessed the factor validity to determine if the
research items are well-founded and conceptually sound. This
assessment employed factor analysis methods such as KMO
values, commonalities, explained variance values, and factor
loading coefficients to determine the level of data validity
(Fabrigar et al. 1999). All research items’ communalities
are above 0.666, indicating effective information extraction.
Moreover, the Kaiser-Meyer-Olkin (KMO) measure of sam-
pling adequacy is 0.966, exceeding the 0.6 threshold and
signifying the data’s suitability for robust information extrac-
tion. Besides, the explained variance, both before and after
rotation, stands at 69.235%, with the cumulative explained
variance after rotation also reaching 69.235%, surpassing the
50% benchmark. This suggests that a significant degree of
information can be effectively extracted from the research
items.

B. MEASUREMENT CORRELATION AND REGRESSION

We proceeded to analyze the correlation and regression analy-
ses. These statistical methods determine the strength and type
of connections between research variables. Metrics such as
the Pearson correlation coefficient, linear regression coeffi-
cient, and coefficient of determination allow us to appraise
the relationships and predictability in the data.
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Table 4 presents a correlation analysis analyzing the rela-
tionships between students’ attitudes toward AI painting
and variables such as Gender, Education level, and Artistic
Design Background. The Pearson correlation coefficient was
employed to represent the strength and direction of these
relationships. The analysis indicates a significant negative
correlation between Gender and attitudes toward Al painting,
as evidenced by a correlation coefficient of —0.263. This
suggests that as Gender changes, attitudes toward Al painting
tend to shift in the opposite direction. In addition, Educa-
tion level demonstrates a significant positive correlation with
attitudes toward Al painting, with a correlation coefficient
of 0.644. This indicates that higher education levels are
associated with more favorable perceptions of Al painting.
However, the analysis did not indicate a significant cor-
relation between Artistic Design Background and attitudes
toward Al painting. The correlation coefficient, —0.048,
is insignificant and the p-value exceeds 0.05, signifying that
variations in Artistic Design Background do not appear to be
correlated with differences in attitudes toward Al painting.

Table 5 indicates that the model’s R? value is 0.419. This
suggests that Gender, Education level, and Artistic Design
Background account for 41.9% of the variability in stu-
dent attitudes toward Al painting. The model successfully
passed the F-test (F=310.936, p=0.000<0.05). This result
indicates that at least one variable—Gender, Education level,
or Artistic Design Background—influences student attitudes
toward Al painting. The regression coefficient for Gender
is —0.120 (t=—2.864, p=0.004<0.01), demonstrating a sig-
nificant negative correlation between Gender and student
attitudes toward Al painting. The regression coefficient for
Education level is 0.712 (t=27.827, p=0.000<0.01), signify-
ing a significant positive correlation between Education level
and student attitudes toward Al painting. The regression coef-
ficient for Artistic Design Background is —0.054 (t=—1.358,
p=0.175>0.05). This suggests that Artistic Design Back-
ground does not have an effect on student attitudes toward
Al painting. In conclusion, Education level correlates sig-
nificantly and positively with student attitudes toward Al
painting, while Gender demonstrates a significant, nega-
tive correlation. In addition, Artistic Design Background
does not appear to affect student attitudes toward Al
painting.

C. VARIANCE TEST
Our study identified a significant correlation between gender
and student perceptions of Al painting technology. Male
students demonstrated significantly more favorable attitudes
M = 3.521, SD = 0.989) compared to their female coun-
terparts (M = 3.029, SD = 0.806). This difference was
statistically significant (F=96.432, p<0.001), confirming our
first hypothesis: gender significantly affects student attitudes
toward Al painting technology.

Educational attainment significantly affected student per-
spectives on Al painting. A detailed analysis of the data
indicated that positive perceptions increased progressively
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TABLE 3. Internal and convergent validity assessment.

Construct “Cronbach’s Alpha (a)” Loading AVE CR

I believe we should be educated about Al painting technology. 0.937 0.828
1 think students should have a forward-looking understanding of Al painting 0.938 0.808 0.654 0.944
technology.
I believe that learning Al painting technology can enhance comprehensive capabilities. 0.938 0.797
I think utilizing Al painting technology has a positive impact on the learning and

. 0.938 0.814
understanding of art.
¥ believe that the use of Al painting technology will promote its continuous 0938 0.802
improvement.
I think utilizing Al painting technology can make image creation easier. 0.939 0.788
I enjoy creating with Al painting. 0.937 0.827
I find creating with Al painting interesting. 0.937 0.823
When creating with Al painting, I can freely express my own ideas. 0.939 0.789

TABLE 4. Pearson related evaluation.

Education  Artistic Design

Gender level Background

Construct

Students’ attitude toward Al

. 0.263**  (0.644** -0.048
painting
* p<0.05 ** p<0.01
TABLE 5. Results of linear regression analysis (n=1298).
Construct B SE  Beta T P VIF  TOL
constant 2.188 0.110 - 19.949 0.000%* - -
Gender -0.120 0.042 -0.064 -2.864 0.004** 1.113 0.898

0.712 0.026 0.622 27.827 0.000** 1.114 0.898
-0.054 0.040 -0.029 -1.358 0.175 1.001 0.999

Education level
Artistic Design

Background
R? 0.419
Adj. R? 0418
F F (3,1294) =310.936, p=0.000
D-W statistic 0.879

Dependent variable: Students' attitude toward Al painting. * p<0.05 ** p<
0.01

with each level of education. Students with a high school edu-
cation or less had the lowest average attitude score (mean =
2.641, SD = 0.919), followed by undergraduates (mean =
3.306, SD = 0.705). Postgraduates demonstrated the highest
average attitude score (mean = 4.121, SD = 0.254). This
trend was statistically significant (F=460.753, p<0.001),
confirming Hypothesis 2, which predicted that students’ atti-
tudes toward Al painting technology would be significantly
affected by their education level.

However, the study did not indicate any significant dif-
ferences in attitudes based on artistic design background.
Students with an artistic design background (mean = 3.315,
SD = 0.93) and those without (mean = 3.225, SD = 0.939)
held similar views on Al painting (F=2.975, p=0.085).
Therefore, Hypothesis 3, which proposed that an artistic
design background would influence student attitudes toward
Al painting, was not supported.

D. QUALITATIVE STUDY
Qualitative research, building upon the survey results,
explored the multifaceted factors affecting students’ diverse
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attitudes [76]. Through a process of coding, interview synthe-
sis, and engagement with existing literature, our qualitative
analysis expanded to consist of additional themes, includ-
ing copyright ethics, concerns about job displacement and
learning anxiety, personal values and aesthetic viewpoints,
and broader societal environmental factors. Respecting par-
ticipant confidentiality, identifying information has been
anonymized, while retaining other essential demographic
details.

E. COPYRIGHT ETHICAL ISSUES

The emergence of Al art, virtually indistinguishable from
human creations, has ignited considerable debate surround-
ing copyright and ethical considerations [77], understandably
causing concern among students. They might be concerned
about the potential devaluation of human artistry in the face
of Al-generated artwork. In addition, the process of develop-
ing these AI models raises concerns about ethical breaches,
such as the unauthorized appropriation of artistic information.
The question of copyright ownership regarding Al-generated
artwork adds another layer of complexity [78]. Such concerns
indeed affect student perspectives on Al painting.

For instance, Mr. Li, a high school student from Beijing,
stated: “In our understanding, artworks are a reflection of
human emotions and thoughts. Al paintings are electronic
garbage generated by patching database content, not human
original works. So, I don’t think it should have copyright.”
(Male, 17 years old, KII, Beijing, China). Another high
school student from Shenyang remarked: “AI’s works have
plagiarized the works of many artists who have dedicated
their lives, AI’s disrespect for copyright should be regarded
as a thief’s behavior, and in our group, AI’'s works are
regarded as ‘‘stitching of art.” (Female, 16 years old, IDI,
Beijing, China); whereas, Mr. Wang, a university student
from Shanghai, presented a contrasting perspective: “I think
Al painting can be regarded as a new form of art. While
Al does not have emotions or thoughts, it can be steered
to create works of artistic value through prompts, which
are also full of genuine human emotions.” (Male, 22 years
old, KII, Shanghai, China). Simultaneously, he addressed the
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contentious copyright debate: “I think the way AI model
learns human painting style through algorithms is the same
as we learners imitate the works of art masters at schools.
We both learn the essence of painting through constant imi-
tating. We learn the master’s style and apply it to paint modern
scenery, so can Al apply it to many different scenarios. This
should be a convenience brought by technological innova-
tion.” Mr. Zhang, a doctoral student from Shenzhen, offered
a profound interpretation of this matter: “Al painting poses
challenges to our societal perception and norms surrounding
copyright. If we recognize the copyright of Al-generated
works, it raises questions about redefining the notions of cre-
ator and the creative process. How much human intervention
is necessary for Al-generated works to be considered copy-
rightable and inherently artistic? This complex issue demands
deep contemplation and consideration.” (Male, 26 years old,
IDI, Shenzhen, China).

These diverse perspectives highlight the continuing debate
surrounding copyright and ethical considerations in Al paint-
ing. Some individuals maintain that humans should be the
sole creators of artworks, stressing the significance of emo-
tions and thoughts in artistic expression. They assert that
Al-generated content should not be eligible for copyright
protection and should be prohibited from commercial use.
In contrast, others support extending copyright protection to
Al paintings, acknowledging their capacity to produce works
of artistic merit. Educational attainment also appears as a
significant factor affecting these perspectives. High school
students are more likely to adhere to prevailing social con-
ventions, whereas university students and graduate students
exhibit a greater degree of receptivity and acceptance toward
novel concepts. These points of contention map out the fac-
tors that affect student attitudes toward Al

F. JOB REPLACEMENT AND LEARNING ANXIETY

As Al becomes increasingly integrated into various fields,
including artistic creation, students may find themselves suf-
fering from career anxiety [79], [80], [81], [82]. Concerns
about future job prospects and the transferability of their
skills to the workplace are likely to arise. The swift progress
of Al could also generate pressure on students, leading them
to fear that their dedication to mastering fundamental drawing
methods might become obsolete. At the same time, students
may feel anxious about the need to quickly learn and adapt to
new technologies and tools to stay competitive in a shifting
job market. These anxieties contribute to the diverse range of
student perspectives on Al’s role in art.

In interviews, Lin, a high school student from Guangzhou,
expressed, “I’ve always dreamed of painting, but when I
see how swiftly Al can paint, I start to worry whether I
should go and acquire more competitive skills.” (Female,
17 years old, KII, Guangzhou, China). A college student
specializing in art design from Chengdu, Zhang, worried, “I
am studying art design, but I worry that as Al painting tech-
nology becomes more advanced, it might replace our work.
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So, what’s the point of investing so much time and effort
in learning professional skills?” (Male, 21 years old, IDI,
Chengdu, China). However, a college student from Wuhan
presented a contrasting viewpoint: ‘‘Undoubtedly, Al has its
advantages in many areas, including artistic creation, but I
believe, which Al cannot replace. We think that innovative
thinking and deep thinking are key to future job competition.”
(Female, 22 years old, KII, Wuhan, China). Sharing a similar
perspective, Xu, a graduate art student from Hangzhou, said:
“The purpose of my art study is to explore the depth and
breadth of art and its connection with human life. In rapid
Al development, we should learn new Al skills to adapt to
the needs of the Al era.” (Male, 24 years old, KII, Hangzhou,
China). Meanwhile, Chen, an art design PhD candidate from
Nanjing, argued, “The development of Al has undoubtedly
sparked a new discussion about the essence of artistic cre-
ation. I believe this is an opportunity for us, instead of a threat.
It requires us to reconsider the process of artistic creation,
rethink our role in this process. Artworks created by Al can
ignite human exploration in the art field, pave the way for
new art forms and new art languages, and even lead to new
university courses and job positions.” (Male, 29 years old,
IDI, Nanjing, China).

G. INFLUENCE OF PERSONAL VALUES AND
AESTHETIC JUDGMENT
Students’ attitudes toward Al painting likely vary depending
on their personal values and artistic sensibilities. For some,
the value of art lies in its originality and uniqueness; these
students may be hesitant to embrace Al-created pieces. Oth-
ers may be more open to new technologies, seeing Al painting
as a novel art form brimming with potential. From a purely
aesthetic standpoint, some students find Al paintings intrigu-
ing, while others find them repetitive and lacking personality.
During interviews, some students expressed skepticism
about Al paintings. Wu (pseudonym), a high school student
from Xiamen, shared her perspective: ““I personally believe
that art creation should be a means of expressing emotions
and humanity. Al paintings cannot possess real emotions, so I
don’t think they can be classified as genuine works of art.
While their works may be technically exquisite, I feel they
lack the soul of an artistic piece.” (Female, 18 years old, KII,
Xiamen, China). Echoing this sentiment, Li (pseudonym),
an art and design student from Beijing, added, “Despite
the breakthroughs in Al painting technology, I believe their
works are ‘immediately recognizable as AI’, homogeneous
and lacking the spirituality of painting. Genuine artistic cre-
ation should be unique, a reflection of the artist’s inner world.
If Al only imitates human art styles, the art it creates lacks real
value.” (Female, 22 years old, IDI, Beijing, China). However,
other students embraced the potential of Al painting. Zhao
(pseudonym), a university student from Hangzhou, offered a
different view: “I regard Al painting as a new form of art.
Like photography, initially questioned whether it belonged
to art, but now it has become an important means of artistic
expression. Al painting may lack on the emotional level, but
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in form and method, it presents new possibilities.” (Male,
21 years old, KII, Hangzhou, China). Zhang (pseudonym),
amaster’s student from Chengdu, agreed: “‘I am deeply inter-
ested in the works of Al painting. The painting style of Al
presents a new aesthetic experience for me. This makes me
realize that the definition of art is open and should not be
limited by our traditional notions.” (Male, 24 years old, IDI,
Chengdu, China).

H. IMPACT OF SOCIAL ENVIRONMENT

Students’ attitudes toward Al painting are also affected by
their social surroundings. Research indicates that cultural
contexts significantly affect how users view Al technolo-
gies [83]. In environments where Al painting is viewed
negatively or with skepticism, students are more likely to
develop reservations about it; whereas, when peers, teachers,
and industry leaders embrace and champion Al painting, stu-
dents are more likely to adopt a positive attitude. Therefore,
the social climate surrounding Al painting affect students’
diverse attitudes toward this technology.

“My art teacher has a very negative attitude toward Al
painting,” shared Chongqing, Zhao (pseudonym), a high
schooler. “He thinks it has a negative impact on our cre-
ative skills because we become dependent on Al and neglect
self-innovation and practice. His view has had a significant
effect on me, making me wary of Al painting.” (Male,
16 years old, IDI, Chongqing, China). Hangzhou, Yang
(pseudonym), a university student, held a contrary opinion.
“In our design course, we are encouraged to experiment with
and use Al painting tools. I believe this is a great exploration,
Al tools can help us expand our design ideas and quickly and
effectively transform them into actual works. This practical
experience of utilizing Al will also be beneficial to our future
careers.” (Female, 20 years old, KII, Hangzhou, China). “My
internship actually encourages us to use Al tools for creative
stuff, too,” expressed by Wei (pseudonym), a third-year post-
graduate student interning in Shanghai. “The company where
I am interning encourages us to utilize Al tools for creative
purposes. It saves our time and improves efficiency. The use
of Al-assisted creation is an unspoken truth in the industry.”
(Male, 25 years old, KII, Shanghai, China).

V. DISCUSSION
This study evaluates the attitudes held by Chinese students
toward Al painting technology, analyzing key contributing
factors to shed light on the cognitive structures surrounding
Al in creative fields. Quantitative analysis findings demon-
strate a significant positive correlation between educational
attainment and student perceptions of Al painting technology.
Gender also exhibits a critical influence; however, a back-
ground in art and design does not appear to be significant.
Firstly, the analysis indicated a strong correlation between
gender and student attitudes toward Al painting technol-
ogy. Male students demonstrated significantly more favorable
views of Al painting technology compared to their female
counterparts, who expressed more negative sentiments. This
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difference was statistically significant (F=96.432, p<0.001),
with male students, on average, scoring much higher in their
attitude evaluations. This confirms a clear gender gap in how
Chinese students perceive Al painting technology (verifying
Hypothesis 1) and aligning with the findings of Cai [54].
This is consistent with the notion that gender roles may affect
how individuals approach new technologies, with men often
displaying greater acceptance than women [54]. Secondly,
our research highlights the significant positive effect of edu-
cation level on attitudes toward Al technology (verifying
Hypothesis 2). This highlights the crucial role education plays
in cultivating acceptance and understanding of Al, supporting
the work of Ardies [56] who also found a correlation between
education level and technological perceptions. This suggests
that higher levels of education may cultivate a more in-depth
and inclusive understanding of Al technology. Specifically,
we did not find a significant relationship between art and
design backgrounds and attitudes toward Al painting tech-
nology (Hypothesis 3 not verified). This potentially indicates
a broader trend of embracing AI’s creative applications,
even in fields typically known for their cautious approach to
technology. This challenges the traditional assumption that
artists and designers, who place a premium on originality
and creativity, might be wary of Al technology [5], [15].
A possible explanation is that the impressive capabilities and
user-friendliness of Al painting tools may actually empower
artists and designers in their creative processes.

A qualitative analysis indicated the multidimensional
factors in which students’ attitudes toward Al painting tech-
nology are influenced, including considerations of copyright
ethics, anxieties about job displacement, personal values and
aesthetic judgments, and the effect of the social environment.
These in-depth insights enrich the findings of the quantitative
research, offering a more comprehensive understanding of the
mechanisms underlying students’ attitudes.

Many participants voiced concerns about Al painting
potentially violating human artists’ copyrights. This concern
reflects the ethical and legal dilemmas posed by Al’s inte-
gration into the creative process, as highlighted in Satra’s
study [78]. It questions the essence of human engagement
and feeling in creative expression when compared to Al
paintings. These perspectives indicate a fundamental issue
in Al art development, stressing the ethical aspects requiring
attention, particularly regarding the originality and ownership
of artworks. Students’ anxieties about Al possibly displac-
ing artists and designers in the job market reflect broader
insecurities about future career prospects. They worry that
the progress of Al tools might reduce their extensive training
in drawing and software, potentially compelling them to vie
with those lacking formal training who can utilize Al tools.
This aligns with Hamid et al. research [82], which evaluated
the effect of technological progress on future occupations.
Such concerns might affect their willingness to embrace Al
technology, especially given its potential uses in creative
sectors. However, as educational institutions incorporate Al
painting skills into their curricula, students might gradually
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perceive Al as a necessary skill for career advancement,
thus boosting their acceptance. The weight of personal val-
ues and aesthetic judgments on attitudes toward Al painting
technology illustrates that, in art, individual acceptance and
understanding of new technologies originate from their val-
ues and aesthetic perspectives. Individual aesthetic tastes
and value systems, through the perspective of art percep-
tion and understanding, affect attitudes toward Al painting
technology. These attitudes are not formed independently but
arise from the relationship of personal encounters, knowledge
bases, and cultural values. Exposure to a variety of cultures
and art forms might contribute to nurturing a more receptive
stance toward Al technology. The social environment, includ-
ing educational and cultural backgrounds, significantly molds
students’ attitudes. This aligns with Wu et al. findings [83],
which indicated that cultural backgrounds directly affect
technology acceptance. A positive social and educational
setting may promote the exploration and acceptance of Al art
technology, whereas a restrictive environment might hinder
such acceptance. Family, school, teachers, and peer groups,
as primary socialization agents, not only offer avenues for
learning and interaction but also convey specific cultural
values and societal norms, significantly affecting students’
attitudes toward Al art.

This study presents several limitations. The reliance on
self-reported measures may have introduced potential biases
into the data, as participants could have overestimated their
acceptance or understanding of Al technology. Moreover,
the study’s focus on Chinese students limits the general-
izability of its findings to other cultural and educational
contexts. The rapid progression of Al technology suggests
that attitudes toward Al painting are subject to change, neces-
sitating continuous research to track these shifts. Based on
the findings, the study proposes several recommendations for
future research. Future analyses could explore cross-cultural
perspectives to understand how differing educational sys-
tems and cultural backgrounds influence students’ attitudes
toward Al painting. Longitudinal studies could offer insights
into how these attitudes develop over time as Al technol-
ogy is progressively integrated into educational curricula and
professional practices. Besides, future research should con-
sider incorporating more experimental designs to appraise the
effect of various teaching methodologies and technological
training on students’ attitudes. These lines of inquiry will
contribute to a more comprehensive understanding of the
acceptance of and factors influencing Al painting technology
in diverse cultural and educational contexts. Finally, apply-
ing this research findings to practical education and training
settings can offer empirical evidence for the effectiveness of
different approaches, finally leading to further optimizations
and optimizations in integrating Al technologies in the artistic
domain.

VI. CONCLUSION
This study evaluated the attitudes of Chinese students toward
Al painting technology, utilizing a mixed-methods approach
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to understand the factors affecting their views. A quantitative
analysis indicated that perceptions were significantly affected
by gender, education level, and prior experience with art and
design. Qualitative findings further emphasized the crucial
roles played by copyright concerns, fears of job displace-
ment, anxieties about acquiring new skills, personal values,
aesthetic judgments, and broader societal influences. This
research sheds light on the ongoing conversation between
technological innovation and traditional artistic values, posi-
tioning Al painting as a tool capable of both enhancing
creativity and raising concerns about its wider implications.
This mix of enthusiasm and concern reflects broader societal
debates about the role of technology in human creativity.
By understanding these diverse perspectives, stakeholders
can better navigate the integration of Al into the art world,
ensuring it complements, rather than displaces, human cre-
ativity.
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